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DESCRIPTION 



DISPLAY APPARATUS , PICTURE GENERATION APPARATUS , DISPLAY 
METHOD AND PICTURE GENERATION METHOD 

5 

Technical Field 

The present invention relates to a display apparatus , 
# a picture generation apparatus, a display method and a 

3^ picture generation method, and more particularly to a 

flB 10 display apparatus, a picture generation apparatus, a 
#: display method and a picture generation method, all being 

O- suitable for being used in radio communication. 

B Background Art 

15 Generally, a display apparatus such as a television 

receiver and a liquid crystal panel receives a picture 
signal of a predetermined resolution at predetermined 
timing to display a picture. 

On the other hand, a cathode ray tube or the like 

20 the fluorescence screen of which is irradiated with an 
electron beam is used as a display to be used in a computer 
or the like, and such a display sometimes performs 
displaying corresponding to picture signals of various 
resolutions. These displays severally comprise a circuit 

25 for executing the mode determination of an input picture 
signal by determining the frequencies of a horizontal 
synchronization signal and a vertical synchronization 
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signal, and a signal generation circuit for driving the 
display correspondingly to the determined mode , and thereby 
the displays can perform displaying corresponding to 
picture signals of a plurality of resolutions. 
5 However, because the resolution of a display 

apparatus using a liquid crystal panel is fixed to be a 
definite value since its display pixel number is fixed, 
it is impossible for the display apparatus to change the 
resolution by changing the frequencies of a horizontal 
10 synchronization signal and a vertical synchronization 
signal, and it is difficult for the display apparatus to 
display pictures in various resolutions . 

A method for resolving the problem is proposed in 
Japanese Laid-Open Publication No. HE I 8-87249 . The model 
15 disclosed in the Japanese Laid-Open Publication No. HEI 
8-87249 obtains the frequency mode of an input horizontal 
synchronization frequency or an input vertical 
synchronization frequency to set a display starting 
position corresponding to the obtained frequency mode, 
20 and thereby the model displays picture data having 

resolutions different from the resolution of the liquid 
crystal panel thereof. 

On the other hand, in the mobile communication system 
that is directed to pictorial communication, a demand for 
25 a mobile terminal device and a mobile station device, both 
having a mobile visual telephone function, has been 
increasing with a tendency toward multimedia in recent 



years. In such a mobile terminal device, it is certain 
that the moving picture expert group 4 (MPEG-4) being an 
international standard of a moving picture coding system will 
widely be adopted. 

Because the MPEG-4 can code pictures having arbitrary 
resolutions for the transmission of them, it is necessary 
for a mobile telephone or the like, which performs pictorial 
communication in conformity with the MPEG-4, to display 
pictures of various resolutions. 

However, the conventional apparatus has a problem 
such that the apparatus cannot display picture data having 
a resolution other than predetermined several kinds of 
resolutions . 

Moreover, the apparatus has another problem such that 
the apparatus cannot display picture data having a size 
larger than the display size of the display apparatus. 

Disclosure of Invention 

A first object of the present invention is to provide 
a display apparatus, a picture generation apparatus, a 
display method and a picture generation method, all being 
capable of displaying picture data of an arbitrary 
resolution . 

A second object of the present invention is to provide 
a display apparatus, a picture generation apparatus, a 
display method and a picture generation method, all being 
capable of displaying picture data having a size larger 
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than the display size of the display apparatus. 

These objects is compassed by the reception of input 
picture data only within a display sphere and by the 
displaying of the received data, and more minutely, by 
the distinction between the picture data to be displayed 
and the picture data not to be displayed by means of the 
counting of the number of pieces of synchronization of 
a synchronization signal at the time of the input of the 
picture data. 



Brief Description of Drawings 

FIG * 1 is a block diagram showing the configuration 
of a display apparatus according to Embodiment 1 of the 
present invention; 
15 FIG . 2 is a diagram showing an example of signal timing 

of the display apparatus according to the aforesaid 
Embodiment; 

FIG. 3 is a diagram showing an example of signal timing 
of the display apparatus according to the aforesaid 
20 Embodiment; 

FIG. 4 is a block diagram showing the configuration 
of a display apparatus according to Embodiment 2 of the 
present invention; 

FIG. 5 is a diagram showing an example of signal timing 
25 of the display apparatus according to the aforesaid 
Embodiment ; 

FIG. 6 is a diagram showing an example of signal timing 
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of the display apparatus according to the aforesaid 
Embodiment ; 

FIG, 7 is a block diagram showing the configuration 
of a picture generation apparatus according to Embodiment 
5 3 of the present invention; 

FIG. 8 is a diagram showing an example of signal timing 
of the display apparatus according to the aforesaid 
^ Embodiment; 

FIG. 9 is a block diagram showing the configuration 
5j 10 of an electronic apparatus according to Embodiment 4 of 
y^j' the present invention; and 

f*h FIG. 10 is a block diagram showing the configuration 

of a communication apparatus according to Embodiment 5 
^1 of the present invention. 

Best Mode for Carrying Out the Invention 

Hereinafter, preferred embodiments of the present 
invention are described by means of the attached drawings . 

(EMBODIMENT 1) 

20 FIG. 1 is a block diagram showing the configuration 

of a display apparatus according to Embodiment 1 of the 
present invention. In FIG. 1, the display apparatus of 
Embodiment 1 is chiefly composed of a picture display 
section 100, a picture signal input section 110, a 

25 synchronization signal input section 120, a region 

information input section 130 and a picture display control 
section 140. 
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The picture display section 100 is chiefly composed 
of a picture display surface 101, a horizontal driver 102 
and a vertical driver 103. In addition, the picture 
display control section 140 chiefly comprises a vertical 
5 region designation circuit 141 and a horizontal region 
designation circuit 142. 

Moreover, the picture signal input section 110 has 
O' a picture signal input terminal 111. Besides, the 

W synchronization signal input section 120 has a horizontal 

10 synchronization signal input terminal 121 , a vertical 
y. synchronization signal input terminal 122 and a pixel 

^ synchronization signal input terminal 123. Furthermore, 

Ep the region information input section 130 has a horizontal 

■ %I1 region input terminal 13 1 and a vertical region input 

M : 15 terminal 13 2. 

In the example of the present embodiment, the 
description is given to a case where a picture signal having 
the resolutions of "M" in the horizontal direction and 
"N" in the vertical direction is input into the display 
20 apparatus and the picture signal is displayed in the 

resolutions of "m" in the horizontal direction and "n" 
in the vertical direction where m < M and n < N. 

The vertical region input terminal 132 inputs 
vertical display position information indicating the 
25 minimum coordinate and the maximum coordinate of the 

display sphere in the vertical direction from the outside, 
and the terminal 132 outputs the input vertical display 



position information to the vertical region designation 
circuit 141. 

The vertical region designation circuit 141 outputs 
a vertical region designation signal to the vertical driver 
103 on the basis of the vertical display position 
information input from the vertical region input terminal 
132 and a vertical synchronization signal and a horizontal 
synchronization signal, both being input from the 
synchronization signal input section 120. 

To put it concretely, the vertical region designation 
circuit 141 counts the number of pieces of synchronization 
of a horizontal synchronization signal input from the 
synchronization signal input section 120. After the 
number of pieces of vertical synchronization becomes the 
same as the minimum coordinate of the display sphere in 
which the vertical display position information is included, 
the vertical region designation circuit 141 makes the 
vertical region designation signal effective. After the 
number of pieces of vertical synchronization becomes the 
same as the maximum coordinate of the display sphere to 
which the vertical display position information is included, 
the vertical region designation circuit 141 makes the 
vertical region designation signal noneffective. 

In addition, the vertical region designation circuit 
141 counts the number of pieces of synchronization of the 
horizontal synchronization signal input from the 
synchronization signal input section 120, and after the 
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number of pieces of synchronization becomes the same as 
the maximum value of the vertical coordinates of an input 
picture signal, the vertical region designation circuit 
141 sets the number of pieces of synchronization to the 
minimum value of the horizontal coordinates of the input 
picture signal to start to count the number of pieces of 
synchronization again. 

The horizontal region input terminal 131 outputs 
horizontal display position information input from the 
outside to the horizontal region designation circuit 142. 
Incidentally, the horizontal display position information 
indicates the minimum coordinate and the maximum coordinate 
of the display sphere of the horizontal direction. 

The horizontal region designation circuit 142 
outputs a horizontal region designation signal to the 
horizontal driver 1 02 on the basis of the horizontal display 
position information input from the horizontal region input 
terminal 131 and a horizontal synchronization signal and 
a pixel synchronization signal, both being input from the 
synchronization signal input section 120. 

To put it concretely, the horizontal region 
designation circuit 142 counts the number of pieces of 
synchronization of a pixel synchronization signal input 
from the synchronization signal input section 12 0 . After 
the number of pieces of horizontal synchronization becomes 
the same as the minimum coordinate of the display sphere 
in which the horizontal display position information is 
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included, the horizontal region designation circuit 142 
makes the horizontal region designation signal effective. 
After the number of pieces of horizontal synchronization 
becomes the same as the maximum coordinate of the display 
5 sphere to which the horizontal display position information 
is included, the horizontal region designation circuit 
142 makes the horizontal region designation signal 
0 ; noneffective . 

03 In addition, the horizontal region designation 

w io circuit 142 counts the number of pieces of synchronization 

of the pixel synchronization signal input from the 
;L synchronization signal input section 120, and after the 

5;J ; number of pieces of horizontal synchronization becomes 

the same as the maximum value of the horizontal coordinates 
Mr., 15 of the input picture signal, the horizontal region 

designation circuit 142 sets the number of pieces of 
horizontal synchronization to the minimum value of the 
horizontal coordinates of the input picture signal. 

When the horizontal region designation signal output 
20 from the horizontal region designation circuit 142 becomes 
effective, the horizontal driver 102 outputs a picture 
signal output from the picture signal input section 110 
to the picture display surface 101. 

To put it concretely, the horizontal driver 102 is 
25 connected with the picture display surface 101 with the 
maximum horizontal pixel number "m" of signal lines, and 
the horizontal driver 102 is connected with the picture 
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display surface 101 in a state in which the horizontal 
coordinates of the picture display surface 101 correspond 
to the signal lines in one-to-one correspondence. The 
horizontal driver 102 stores picture signals during a 
period when a horizontal region designation signal output 
from the horizontal region designation circuit 142 is 
effective, and the horizontal driver 102 outputs the stored 
picture signals simultaneously to the picture display 
surface 101 from the signal lines in a relation of one-to-one 
correspondence with the horizontal coordinates 
corresponding to the number of times of the pixel 
synchronization signals counted from a horizontal 
synchronization signal as a starting point. 

The horizontal driver 102 updates a stored picture 
signal with a newly input picture signal at a period of 
a horizontal synchronization signal. 

The vertical driver 103 stores the number of times 
of synchronization of a horizontal synchronization signal 
during a period when a vertical region designation signal 
output from the vertical region designation circuit 141 
is effective, and the vertical driver 103 selects a signal 
line of a vertical coordinate corresponding to the number 
of synchronization times . The vertical driver 103 selects 
a vertical coordinate of the picture display surface 101 
in order at the period of a horizontal synchronization 
signal during the vertical region designation signal output 
from the vertical region designation circuit 141 is 
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effective. In addition, when the number of times of 
synchronization becomes larger than the maximum value of 
the vertical coordinates, the vertical driver 103 sets 
the number of times of synchronization as the minimum value 
5 of the vertical coordinates. 

The picture display surface 101 displays a picture 
signal output from the horizontal driver 102 at a position 
designated by a horizontal coordinate corresponding to 
a signal line where the picture signal was output and a 

10 vertical coordinate corresponding to a s ignal line selected 
by the vertical driver 103. 

The picture display surface 101 performs the display 
of the resolution of m x n, and displays a picture signal 
output from the horizontal driver 102 at a position 

15 designated by a horizontal coordinate corresponding to 
a signal line on which the picture signal was output and 
a vertical coordinate output from the vertical driver 103 . 

Next, signal timing in the display apparatus of 
Embodiment 1 is described. 

20 Fig . 2 is a diagram showing an example of signal timing 

of the display apparatus according to the present 
embodiment. The abscissa axis in FIG. 2 indicates time. 

A horizontal synchronization signal input from the 
horizontal synchronization signal input terminal 121 is 

25 a signal giving a pulse having a fixed width at every input 
of a picture signal for one line of a picture signal, and 
the horizontal synchronization signal becomes effective 
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for a period of time for the output of the picture signal 
for "M" pixels in the horizontal direction. In addition, 
a vertical synchronization signal input from the vertical 
synchronization signal input terminal 122 is a signal 
giving a pulse having a fixed width at every input of a 
picture signal for one frame of a picture signal, and the 
vertical synchronization signal becomes effective for a 
period of time for the output of the "N" lines of the picture 
signal for "M" pixels in the horizontal direction. 

The picture signal is output from the picture signal 
input section 110 to the horizontal driver 102 for the 
period when the horizontal synchronization signal is 
effective. As a result, a picture signal for 11 M" pixels 
in the horizontal direction is output. 

In the picture signal for "M" pixels, the picture 
signal for the period when the horizontal region 
designation signal is effective is output from the 
horizontal driver 102 to the picture display surface 101, 
and the picture signal for the period when the horizontal 
region designation signal is noneffective is not output 
from the horizontal driver 102 to the picture display 
surface 101. As a result, a picture signal for "m" pixels 
is output from the horizontal driver 102 to the picture 
display surface 101. 

In a picture signal output from the horizontal driver 
102 , a picture signal output in the period when the vertical 
region designation signal is effective is displayed on 
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the picture display surface 101 , andapicturesignal output 
in the period when the vertical region designation signal 
is noneffective is not displayed on the picture display 
surface 101. 

5 As described above, the display apparatus of the 

present embodiment counts the number of the pixels of an 
input picture signal to correlate the counted number with 
coordinates, and the display apparatus extracts only a 
part of the coordinates that is to be displayed. Thereby, 
10 the display apparatus can display only a part of the input 
picture signal that can be displayed. Consequently, the 
7«j, display apparatus can perform the display of a picture 

SJ with a resolution different from that of the input picture 

signal. 

15 Incidentally, if the input picture data do not exceed 

the display ability of the display apparatus, namely the 
display sphere, the display apparatus of the present 
embodiment can display the input picture data as they are. 
And, when picture data exceeding the display ability are 

20 input, the display apparatus of the present embodiment 
can extract the data in a sphere where the data can be 
displayed to display them. 

Moreover, although the vertical region designation 
signal and the horizontal region designation signal are 

25 made to be always effective during the period of time when 
the picture signal displayed on the picture display surface 
101 is input in Embodiment 1, it may be adopted that the 
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vertical region designation signal and the horizontal 
region designation signal are made to be effective only 
at the timing when the picture signal at the forefront 
coordinate to be displayed is input. 
5 Inthiscase, as shown in FIG. 3 , the horizontal driver 

102 takes in "m" pixels of a picture signal after the 
horizontal region designation signal became effective, 
fife and then, the horizontal driver 102 does not take in any 

nj; picture signal until the horizontal region designation 

10 signal becomes effective next time. In addition, the 
vertical driver 103 outputs vertical coordinates for "N" 
T lines to the picture display surface 101 after the vertical 

m region designation signal became effective. After that, 

\jj the vertical driver 103 does not output any vertical 

lL 15 coordinate until the vertical region designation signal 
becomes effective next. 

The adoption of such a configuration makes the pieces 
of information necessary for designation decrease. 

Moreover, the region information input section 130 
20 is composed of the vertical region input terminal 132 and 
the horizontal region input terminal 131, and the 
horizontal display position information and the vertical 
display position information are separately input, but, 
the configuration of the region information input section 
25 130 is not limited to such a configuration. That is, the 
region information input section 13 0 may be configured 
with an information input terminal of one system, and a 
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piece of code information including both of the horizontal 
display position information and the vertical display 
position information may be adopted. 

The adoption of such a configuration makes necessary 
lines decrease. 

Besides , the vertical region designation circuit 141 
may be configured such that it autonomously generates a 
vertical region designation signal only by means of a 
vertical synchronization signal and a horizontal 
synchronization signal without using the vertical display 
position information input from the vertical region input 
terminal 132. In this case, instead of supplying the 
vertical display position information in the region 
information input section 130 to the vertical region 
designation circuit 141, the vertical coordinates of a 
region stored beforehand in the vertical region des ignation 
circuit 141 is output to the vertical driver 103. 

The adoption of such a configuration makes it possible 
to display a picture without necessity of the designation 
of the vertical display position information from the 
outside. 

Moreover, the horizontal region designation circuit 
142 may be configured such that it autonomously generates 
a horizontal region designation signal only by means of 
25 a vertical synchronization signal and a horizontal 
synchronization signal without using the horizontal 
display position information input from the horizontal 
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region input terminal 131. In this case, instead of 
supplying the horizontal display position information in 
the region information input section 130 to the horizontal 
region designation circuit 142, only the picture signals 
in a region stored beforehand in the horizontal region 
designation circuit 142 is output to the picture display 
surface 101 from the horizontal driver 102. 

The adoption of such a configuration makes it possible 
to display a picture without necessity of the designation 
of the horizontal display position information from the 
outside . 

Moreover, it is also possible to change the position 
of a region designated by the vertical region designation 
s ignal generated by the vert ic al region des ignat ion circuit 
141 at every frame continuously. In this case, a 
configuration such that the quantity of the change of a 
region position at every frame is also input into the 
vertical region designation circuit 141 from the region 
information input section 130 is adopted. The adoption 
of such a configuration makes itpossibletoscrolla picture 
displayed on the basis of a picture signal in a region 
equivalent to the resolution of the picture display surface 
101 in the picture signal in the vertical direction. 

Moreover, the position of a region designated by the 
horizontal region designation signal generated by the 
horizontal region designation circuit 142 can also be 
changed at every frame continuously. In this case, a 
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configuration such that the quantity of the change of a 
region position at every frame is input into the horizontal 
region designation circuit 142 from the region information 
input section 130 is adopted. The adoption of such a 
configuration makes it possible to scroll a picture 
displayed on the basis of a picture signal in a region 
equivalent to the resolution of the picture display surface 
101 in the picture signal in the horizontal direction. 
(EMBODIMENT 2) 

FIG. 4 is a block diagram showing the configuration 
of a display apparatus according to Embodiment 2 of the 
present invention. Incidentally, the elements having the 
same configurations as those of the elements shown in FIG. 

1 are designated by the same reference numerals as those 
of FIG. 1, and the detailed descriptions concerning them 
are omitted. 

In FIG. 4, the display apparatus according to 
Embodiment 2 is different from the display apparatus 
according to Embodiment 1 in the following: Embodiment 

2 comprises a picture display control section 400, and 
Embodiment 2 outputs a memorized picture signal when no 
picture signal is input from the outside. 

The picture display control section 400 is chiefly 
composed of a memory read control circuit 401, a memory 
402 and a memory write control circuit 403. 

In the example of the present embodiment, the 
description is given to a case where a picture signal having 
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the resolutions of "M" in the horizontal direction and 
"N" in the vertical direction is input into the display 
apparatus and the picture signal is displayed in the 
resolutions of "m" in the horizontal direction and "n" 
in the vertical direction where m < M and n <N. 

The vertical region designation circuit 141 outputs 
a vertical region designation signal to the memory write 
control circuit 403 on the basis of the vertical display 
position information input from the vertical region input 
terminal 132 and a vertical synchronization signal and 
a horizontal synchronization signal, both being input from 
the synchronization signal input section 120. 

The horizontal region designation circuit 142 
outputs a horizontal region designation signal to the 
memory write control circuit 403 on the basis of the 
horizontal display position information input from the 
horizontal region input terminal 131 and a vertical 
synchronization signal and a horizontal synchronization 
signal, both being input from the synchronization signal 
input section 120. 

The memory write control circuit 403 outputs a memory 
write signal to the memory 4 02 during a period of time 
when the vertical region designation signal and the 
horizontal region designation signal are effective. 

The memory 402 stores a picture signal output from 
the picture signal input section 110 in conformity with 
the memory write signal output from the memory write control 
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circuit 403 . By this operation, the memory 402 can store 
a picture signal of the number of pixels of m x n in a 
picture signal of the resolution of M x n that was input 
into the picture signal input section 110. 

The memory read control circuit 401 outputs a memory 
read signal to memory 402 to read a picture signal of the 
resolution of m x n stored in the memory 402 , and the memory 
read control circuit 401 outputs the read picture signal 
to the horizontal driver 102. 

The horizontal driver 102 outputs the picture signal 
output from the memory 402 to the picture display surface 
101 . 

The vertical driver 103 stores the number of times 
of synchronization of a horizontal synchronization signal , 
and outputs the number of times of synchronization as a 
vertical coordinate to the picture display surface 101. 

When the input of a picture signal from the outside 
stopped, no new picture signal is stored in the memory 
402. But, a picture signal stored in the memory 402 is 
output to the horizontal driver 102, and then the output 
picture signal is output to the picture display surface 
101 . 

Next, signal timing in the display apparatus of 
Embodiment 2 is described. 

Fig . 5 is a diagram showing an example of signal timing 
of the display apparatus according to the present 
embodiment. The abscissa axis in FIG. 5 indicates time. 



20 

A horizontal synchronization signal input from the 
horizontal synchronization signal input terminal 121 is 
a signal giving a pulse having a fixed width at every input 
of a picture signal for one line of a picture signal, and 
5 the horizontal synchronization signal becomes effective 
for a period of time for the output of the picture signal 
for "M" pixels in the horizontal direction. In addition, 
p; ; a vertical synchronization signal input from the vertical 

Lp synchronization signal input terminal 122 is a signal 

^ 10 giving a pulse having a fixed width at every input of a 
s$ picture signal for one frame of a picture signal, and the 

r vertical synchronization signal becomes effective for a 

01 period of time for the output of the "N" lines of the picture 

%V signal for "M" pixels in the horizontal direction. 

j~L 15 The picture signal is output from the picture signal 

input section 110 to the memory 402 for the period when 
the horizontal synchronization signal is effective. As 
a result, a picture signal for "M" pixels in the horizontal 
direction is output. 
20 In the picture signal for "M" pixels, a picture signal 

for the period when the horizontal region designation 
signal is effective is stored in the memory 402, and a 
picture signal for the period when the horizontal region 
designation signal is noneffective is not stored in the 
25 memory 402 . As a result, a picture signal for "m" pixels 
is stored in the memory 402. 

In addition, because a memory write timing signal 
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is output during a period when the vertical region signal 
is effective, a picture signal for "n" lines in a picture 
signal for "N" lines in the vertical direction is written 
in the memory 402. 

As described above, the display apparatus of the 
present embodiment counts the number of the pixels of an 
input picture signal to correlate the counted number with 
coordinates, and the display apparatus extracts only a 
part of the coordinates that is to be displayed. Thereby, 
the display apparatus can display only a part of the input 
picture signal that can be displayed. Consequently, the 
display apparatus can perform the display of a picture 
with a resolution different from that of the input picture 
signal . 

In addition, the display apparatus of the present 
embodiment memorizes a picture signal input from the 
outside, and thereby the display apparatus can display 
the memorized picture signal when no picture signal is 
input from the outside. Hence, the display apparatus can 
display a picture by itself. 

Incidentally, although the vertical region 
designation signal and the horizontal region designation 
signal are made to be always effective during the period 
of time when the picture signal to be displayed on the 
picture display surface 101 is input in Embodiment 2, it 
may be adopted that the vertical region designation signal 
and the horizontal region designation signal are made to 
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be effective only at the timing when the picture signal 
at the forefront coordinate to be displayed is input. 

In this case, as shown in FIG. 6, the memory 402 takes 
in "m M pixels of a picture signal after the horizontal 
5 region designation signal became effective, and then, the 
memory 402 does not take in any picture signal until the 
horizontal region designation signal becomes effective 
Gf next time. In addition, the memory 402 takes in "n" lines 

tyi of the picture signal after the vertical region designation 

# 10 signal became effective, and then the memory 402 does not 

take in any picture signal before the vertical region 
a designation signal becomes effective next, 

p The adoption of such a configuration makes the pieces 

HJS of information necessary for designation decrease. 

Mv 15 Moreover, the region information input section 130 

is composed of the vertical region input terminal 132 and 
the horizontal region input terminal 131, and the 
horizontal display position information and the vertical 
display position information are separately input, but, 
20 the configuration of the region information input section 
130 is not limited to such a configuration. That is, the 
region information input section 13 0 may be configured 
with an information input terminal of one system, and a 
piece of code information including both of the horizontal 
25 display position information and the vertical display 
position information may be adopted . The adoption of such 
a configuration makes it possible to decrease necessary 



23 

lines . 

Besides , the vertical region designation circuit 141 
may be configured such that it autonomously generates a 
vertical region designation signal only by means of a 
vertical synchronization signal and a horizontal 
synchronization signal without using the vertical display 
position information input from the vertical region input 
terminal 132. In this case, instead of supplying the 
vertical display position information in the region 
information input section 130 to the vertical region 
designation circuit 141, the vertical coordinates of a 
region stored beforehand in the vertical region designation 
circuit 141 is output to the memory write control circuit 
403 . 

The adoption of such a configuration makes it possible 
to display a picture without necessity of the designation 
of the vertical display position information from the 
outside . 

Moreover, the horizontal region designation circuit 
142 may be configured such that it autonomously generates 
a horizontal region designation signal only by means of 
a vertical synchronization signal and a horizontal 
synchronization signal without using the horizontal 
display position information input from the horizontal 
region input terminal 131. In this case, instead of 
supplying the horizontal display position information in 
the region information input section 130 to the horizontal 
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region designation circuit 142, only the horizontal 
coordinates of a region stored beforehand in the horizontal 
region designation circuit 142 is output to the memory 
write control circuit 403. 

The adoption of such a configuration makes it possible 
to display a picture without necessity of the designation 
of the horizontal display position information from the 
outside . 

Moreover, it is also possible to change a position 
of a region designated by the vertical region designation 
signal generated by the vertical region designation circuit 
141 at every frame continuously. In this case, a 
configuration such that the quantity of the change of a 
region position at every frame is also input into the 
vertical region designation circuit 141 from the region 
information input section 130 is adopted. The adoption 
of such a configuration makes it possible to scroll a picture 
displayed on the basis of a picture signal in a region 
equivalent to the resolution of the picture display surface 
101 in the picture signal in the vertical direction. 

Moreover, the position of a region designated by the 
horizontal region designation signal generated by the 
horizontal region designation circuit 142 can also be 
changed at every frame continuously. In this case, a 
configuration such that the quantity of the change of a 
region position at every frame is input into the horizontal 
region designation circuit 142 from the region information 
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input section 130 is adopted. The adoption of such a 
configuration makes it possible to scroll a picture 
displayed on the basis of a picture signal in a region 
equivalent to the resolution of the picture display surface 
101 in the picture signal in the horizontal direction. 
(EMBODIMENT 3) 

FIG. 7 is a block diagram showing the configuration 
of a picture generation apparatus according to Embodiment 
3 of the present invention. 

In FIG. 7, the picture generation apparatus of 
Embodiment 3 is chiefly composed of a picture signal 
generation section 700, a picture generation section 710 f 
a control information input section 720, a write control 
section 730, a synchronization signal generation section 
740, a synchronization signal output section 750 and a 
picture output section 760. 

The picture signal generation section 700 is chiefly 
composed of a memory 7 01, a read address generation circuit 
702 and a read timing control circuit 703 . The picture 
generation section 710 has a picture generation circuit 
711. 

The control information input section 720 has a 
horizontal affix position input terminal 721 and a vertical 
affix position input terminal 722. The write control 
section 730 is chiefly composed of a write timing control 
circuit 731 and a write address generation circuit 732. 

The synchronization signal generation section 740 
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has a synchronization signal generation circuit 741 . The 
synchronization signal output section 750 has a pixel 
synchronization signal output terminal 753, a horizontal 
synchronization signal output terminal 752 and a vertical 
5 synchronization signal output terminal 751. The picture 
output section 760 has a picture signal output terminal 
761 . 

Hereinafter, an example such that a picture data 
having a size of "m' " in the horizontal direction and "n'" 

10 in the vertical direction is affixed to a picture signal 
having a size of "M" (M > m' ) in the horizontal direction 
and "N" (N > n' ) in the vertical direction for being output 
is described. 

The synchronization signal generation circuit 741 

15 generates a horizontal synchronization signal, and the 
circuit 741 outputs the generated horizontal 
synchronization signal to the read timing control circuit 
703 and the horizontal synchronization signal output 
terminal 752. Moreover, the synchronization signal 

20 generation circuit 741 generates a vertical 

synchronization signal, and the circuit 741 outputs the 
generated vertical synchronization signal to the picture 
generation circuit 711, the read timing control circuit 
703, the write address generation circuit 732, the write 

25 timing control circuit 7 3 1 and the vertical synchronization 
signal output terminal 751. In addition, the 
synchronization signal generation circuit 741 generates 
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a pixel synchronization signal , and the circuit 741 outputs 
the generated pixel synchronization signal to the picture 
generation circuit 711, the read timing control circuit 
703, the write timing control circuit 731 and the pixel 
5 synchronization signal output terminal 753. 

incidentally, the horizontal synchronization signal 
is a signal giving a pulse having a fixed width at every 
output of data for one line of a picture signal, and the 
vertical synchronization signal is a signal giving a pulse 

10 having a fixed width at every output of one frame of a 
picture signal. 

The picture generation circuit 711 generates picture 
data having the resolution of m' x n f synchronously with 
the timing of a vertical synchronization signal, and the 

15 circuit 711 outputs the generated picture data to the memory 
701. Moreover, the picture generation circuit 711 
generates a horizontal synchronization signal 
synchronously with the output timing of the picture data 
having the resolution of m' x n ' , and the circuit 711 outputs 

20 the generated horizontal synchronization signal to the 
write timing control circuit 731. 

The write timing control circuit 731 generates a write 
timing signal, and the circuit 731 outputs the generated 
write timing signal to the write address generation circuit 

25 732 and the memory 701 synchronously with the timing of 
a pixel synchronization signal. 

The write address generation circuit 732 determines 
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a region, to which picture data are written, in the memory 

701 having a space of M * N on the basis of the horizontal 
affix position information input from the horizontal affix 
position input terminal 721 and the vertical affix posit ion 

5 information input from the vertical affix position input 
terminal 722, and the write address generation circuit 
732 generates the addresses of the region to output them 
to the memory 701 in synchronization with a write timing 
signal output from the write timing control circuit 731. 

10 Moreover, the write address generation circuit 732 resets 
a counter for the generation of write addresses at the 
period of a vertical synchronization signal. 

The read timing control circuit 703 generates a read 
timing signal, and the circuit 703 outputs the generated 

15 read timing signal to the read address generation circuit 

702 and the memory 701 synchronously with the timing of 
a pixel synchronization signal. 

The read address generation circuit 702 outputs an 
address to the memory 701 synchronously with the timing 
20 of a read timing signal output from the read timing control 
circuit 703. 

The memory 7 01 stores picture data output from the 
picture generation circuit 711 at an address output form 
the write address generation circuit 732 in timing with 
25 a write timing signal output from the write timing control 
circuit 731. In addition, the memory 701 outputs picture 
data stored at an address output from the memory read address 
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generation circuit 702 to the picture signal output 
terminal 761 in timing with a read timing signal output 
from the read timing control circuit 703. 

Besides, the memory 701 stores a plurality of frames 
of picture data therein, and the memory 701 outputs the 
picture data of the frame the writing to which has been 
completed . 

The signal timing in the display apparatus of 
Embodiment 2 is described next. 

Fig . 8 is a diagram showing an example of signal timing 
of the display apparatus according to the present 
embodiment. The abscissa axis in FIG. 8 indicates time. 

A horizontal synchronization signal generated by the 
synchronization signal generation circuit 741 is a signal 
giving a pulse having a fixed width at every line of a 
picture signal, and the horizontal synchronization signal 
becomes effective for a period of time for the output of 
the picture signal for "M" pixels in the horizontal 
direction. In addition, a vertical synchronization 
signal generated by the synchronization signal generation 
circuit 741 is a signal giving a pulse having a fixed width 
at every frame of a picture signal, and the vertical 
synchronization signal becomes effective for a period of 
time for the output of the "N" lines of the picture signal 
for "M" pixels in the horizontal direction. 

m' x n' picture data are output to the memory 701 
in the period when a vertical synchronization signal is 
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effective, and the picture data are stored in the memory 
701 . 

After that, a picture signal consisting of M * N data 
including m' x n' picture data is output from the memory 
701. As shown in the diagram, N lines of picture data are 
output in the vertical direction. The n' lines of the 
picture data in the N liens of the picture data are data 
output from the picture generation circuit 711, and, as 
the other picture data, picture data that are stored in 
the memory 701 and have predetermined values are output. 

The m' picture data in the M picture data in the 
horizontal direction are data output from the picture 
generation circuit 711, and, as the other picture data, 
picture data that are stored in the memory 701 and have 
predetermined values are output. 

As described above, according to the picture 
generation apparatus of Embodiment 3, picture data are 
stored in at addresses of coordinates , at which the picture 
data are affixed, in the memory, and the picture data are 
read out from the memory in the size to be supplied. 
Consequently, picture data having different sizes can be 
adjusted to a picture data having a predetermined size. 

Incidentally, the picture generation apparatus of 
Embodiment 3 configures the control information input 
section 720 with the horizontal affix position input 
terminal 721 and the vertical affix position input terminal 
722, and the vertical affix position information and the 
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horizontal affix position information are input 
individually. However, the configuration of the control 
information input section 720 is not limited to the above 
configuration f but the control information input section 
720 may merely be composed of an information input terminal 
of one system, and information input from the information 
input terminal may be code information indicating a 
predetermined picture affix position. 

Moreover, the write address generation circuit 732 
may be configured such that the write addresses generation 
circuit 7 32 autonomously generates write addresses by means 
of only a vertical synchronization signal and a memory 
write signal without using the information input from the 
vertical affix position input terminal 722 and the 
horizontal affix position input terminal 721. 

In this case, a method in which vertical affix 
information or horizontal affix position information , both 
being output from the control information input section 
720, is previously memorized in the write address 
generation circuit 732, or other methods is used. 
Otherwise, a configuration such that either of a horizontal 
picture affix position or a vertical picture affix position 
is determined on the basis of the information input from 
the control information input section 720 and the other 
picture affix position is autonomously determined may be 
adopted . 

Moreover, a picture affix position designated by a 
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write address generated by the write address generation 
circuit 732 does not change at every frame* However, the 
picture affix position may continuously be changed at every 
frame in the horizontal direction, the vertical direction, 
or both of the horizontal and the vertical directions. 

In this case, a configuration such that the quantity 
of the change of a picture affix position at every frame 
is also input into the write address generation circuit 
732 from the control information input section 720 is 
adopted* The adoption of such a configuration makes it 
possible to generate a picture signal in which the position 
of picture data having a resolution of m' x n ' continuously 
moves in the resolution of M x n. 

Moreover, a configuration such that the values of 
a picture signal in the regions except for picture data 
are output to be always a constant value may be adopted. 
The adoption of such a configuration makes the change of 
a picture signal output from the picture signal output 
terminal 761 the minimum, and an advantage that the 
consumption power of the apparatus can be reduced. 
(EMBODIMENT 4) 

FIG. 9 is a block diagram showing the configuration 
of an electronic apparatus according to Embodiment 4 of 
the present invention. Incidentally, elements having the 
same configurations as those of the elements shown in FIG. 
1 or FIG. 7 are designated by the same reference numerals 
as those of FIG. 1 or FIG. 7, and the detailed descriptions 
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concerning them are omitted. 

In FIG. 9, the electronic apparatus of the present 
embodiment is chiefly composed of a display apparatus 901 , 
a picture generation apparatus 902 and a control section 
903 . 

The display apparatus 901 comprises the display 
apparatus of Embodiment 1 or Embodiment 2. Besides, the 
picture generation apparatus 902 comprises the picture 
generation apparatus of Embodiment 3. 

The control section 903 outputs a vertical direction 
position and a horizontal direction position of picture 
data generated by the picture generation section 710 at 
the time when the picture data are inserted into a picture 
signal output from the picture signal generation section 
700 as the horizontal affix position information and the 
vertical affix position information^ respectively, to the 
write control section 730. 

Moreover, the control section 903 outputs a vertical 
direction position and a horizontal direction position 
at the time when a picture is displayed on the picture 
display surface 101 to the picture display control section 
140 as horizontal position information and vertical 
position information, respectively. As described above, 
the controls section 903 monistically manages a position 
where a generated picture is inserted and a display position 
of the picture. 

Next, the operation of the electronic apparatus 
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according to the present embodiment is described. 

Horizontal affix position information and vertical 
affix position information are output from the control 
section 903 to the picture generation apparatus 902 , and 
a picture data of m' x n' is incorporated into a picture 
signal of M x n on the basis of these of the output horizontal 
affix information and the output vertical affix position 
information, and then the picture signal is output to the 
display apparatus 901. 

Horizontal position information and vertical 
position information are output from the control section 
903 to the display apparatus 901, and the picture data 
in a part of m x n of the picture signal of M x n are displayed 
on the basis of these pieces of information. 

The adoption of such a configuration makes the control 
section 903 manage monistically to designate a position 
from which the display apparatus 901 cuts out picture data 
from a picture signal and a position at which the display 
apparatus 901 affixes picture data to a picture signal, 
and thereby the electronic apparatus can easily manage 
a position at which picture data generated by the picture 
generation section 710 of the picture generation apparatus 
902 are displayed in the picture display surface 101 of 
the display apparatus 901, 

For example, a description is given to an example 
in which the resolution of a picture s ignal that is generated 
by the picture signal generation section 700 and is input 
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into the picture display section 100 is CIF (352 pixels 
in the horizontal direction x 288 pixels in the vertical 
direction) and the resolution of the picture display- 
surface 101 is QCIF ( 176 pixels in the horizontal direction 
x 144 pixels in the vertical direction). 

When the resolution of picture data generated by the 
picture generation section 710 is QCIF, because the control 
section 903 monist ically manages a position at which a 
picture data is affixed in a picture signal in the picture 
generation apparatus 902 and a position at which a region 
equivalent to the resolution of the picture display surface 
101 is cut out from a picture signal in the display apparatus 
901 and thereby the control section 903 can make the 
aforesaid two positions agree with each other, generated 
picture data can correctly be displayed in the display 
apparatus 901 even if the generated picture data have a 
size different from that of a picture signal to be supplied. 

Moreover, when the resolution of a picture data 
generated by the picture generation section 710 is smaller 
than QCIF, the picture data can be displayed at the center 
of the picture display surface 101. 

Besides, even if the resolution of a picture data 
generated by the picture generation section 710 is larger 
than QCIF and it is smaller than CIF, the control section 
903 monistically manages the positions and can display 
the central part of the picture data on the picture display 
surface . 
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As described above, the electronic apparatus of the 
present embodiment correlates the position where a 
generated picture is affixed with the position where the 
picture is displayed, and thereby even if the size of a 
picture to be generated, the size of a picture signal to 
be supplied to the display apparatus and the size of a 
picture to be displayed are different from each other, 
the electronic apparatus can display the picture. 

Moreover, as described above, even if the resolution 
of a generated picture data variously changes, the 
electronic apparatus of Embodiment 4 can display the 
picture data. 

Moreover, even if the resolutions of the picture 
display surfaces 101 of the display apparatus 901 are 
variously different, the electric apparatus can be 
configured without changing the picture generation 
apparatus 902 and the control section 903 at all provided 
that only the resolutions of picture signals input into 
the display apparatus 901 are the same. 

In addition, although the present embodiment is 
described by the exemplifying of the display apparatus 
according to Embodiment 1, similar advantages can be 
obtained even if the display apparatus according to 
Embodiment 2 is used. 

Moreover, although horizontal affix position 
information and vertical affix position information are 
supplied from the control section 903 to the picture 
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generation apparatus 902 , the picture generation apparatus 
may be configured such that it autonomously determines 
these pieces of information. 

In this case, the same advantages that are described 
above can be obtained by the determining of the horizontal 
affix position and the vertical affix position by 
autonomous means similar to the picture generation 
apparatus 902 also in the inside of the control section 
903 . In this case, the signal lines for the horizontal 
affix position information and the vertical affix position 
information, both to be supplied to the picture generation 
apparatus 902 from the control section 903, become 
needless . 

Moreover, although horizontal display position 
information and vertical display position information are 
supplied from the control section 903 to the display 
apparatus 901 , the display apparatus 901 may be configured 
so as to determine these pieces of information 
autonomously . 

In this case, the advantages similar to those 
described above can be obtained by the determination of 
a horizontal display position and a vertical display 
position by means of autonomous means similar to the display 
apparatus 901 also in the inside of the control section 
903 . in this case, the signal lines for the horizontal 
display position information and the vertical display 
position information, both to be supplied to the display 
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apparatus 901 from the control section 903 , become 
needless . 
(EMBODIMENT 5) 

FIG. 10 is a block diagram showing the configuration 
of a communication apparatus according to Embodiment 5 
of the present invention. 

In FIG. 10, the communication apparatus is chiefly 
composed of an antenna 1000, an RF section 1001, a baseband 
signal processing section 1002, a sound codec 1003, a 
receiver 1004, a microphone 1005, an MPEG-4 codec 1006 
being a picture generation apparatus 902, an LCD panel 
1007 being a display apparatus 901, a camera 1008 and a 
control section 1009. 

The antenna 1000 receives a radio signal, and the 
antenna 1000 outputs the received radio signal to the RF 
section 1001 as a reception signal- Besides, the antenna 
1000 transmits a transmission signal output from the RF 
section 1001 in a form of a radio signal. 

The RF section 1001 converts a reception signal output 
from the antenna 1000 to a baseband frequency, and the 
RF section 1001 outputs the converted reception signal 
to the baseband signal processing section 10 02 . Moreover, 
the RF section 1001 converts a transmission signal output 
from the baseband signal processing section 1002 to a radio 
frequency, and the RF section 1001 outputs the converted 
transmission signal to the antenna 1000. 

The baseband signal processing section 1002 
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demodulates a reception signal to output the obtained sound 
bit stream signal to the sound codec 1003, and the baseband 
signal processing section 1002 also outputs the obtained 
picture bit stream signal to the MPEG-4 codec 1006. 
5 Furthermore, the baseband signal processing section 1002 
multiplexes a sound bit stream signal output from the sound 
codec 1003 and a picture bit stream signal output from 
the MPEG-4 codec 1006, and the baseband signal processing 
section 1002 modulates the multiplexed signal to output 

10 the modulated signal to the baseband signal processing 
section 1002 as a transmission signal* 

The sound codec 1003 decodes a sound bit stream signal 
output from the baseband signal processing section 1002 
to output the decoded sound bit stream s ignal to the receiver 

15 1004 . The sound codec 1003 also codes a sound signal input 
from the microphone 1005 to output the coded sound signal 
to the baseband signal processing section 1002 . 

The receiver 1004 outputs the sound signal output 
from the sound codec 1003 as a sound. The microphone 1005 

20 converts an input sound into a sound signal to output the 
converted sound signal to the sound codec 1003. 

The MPEG-4 codec 1006 comprises the picture signal 
generation section 700 of Embodiment 3, and the MPEG-4 
codec 1006 decodes a picture bit stream signal output from 

25 the baseband signal processing section 1002. The MPEG-4 
codec 1006 transforms the picture size of the decoded 
picture data into a picture signal in accordance with the 



40 

resolution of the LCD panel 1007, and the MPEG-4 codec 

1006 outputs the transformed picture signal to the LCD 
panel 1007. 

In addition, the MPEG-4 codec 1006 codes picture data 
output from the camera 1008 to output the obtained picture 
bit stream signal to the baseband signal processing section 
1002 . 

The LCD panel 1007 comprises the picture display 
control section 140 of Embodiment 1 or the picture display 
control section 400 of Embodiment 2, and the LCD panel 

1007 displays a picture signal output from the MPEG-4 codec 
1006. Moreover, the camera 1008 outputs a photographed 
picture to the MPEG-4 codec 1006 as picture data. 

Next, the operation of the communication apparatus 
of the present embodiment at the time of the reception 
of a signal is described. 

A signal received through the antenna 1000, the rf 
section 1001 and the baseband signal processing section 
1002 is separated into a sound bit stream signal and a 
picture bit stream signal. And, the sound bit stream 
signal is output from the baseband signal processing 
section 1002 to the sound codec 1003. The picture bit 
stream signal is output from the baseband signal processing 
section 1002 to the MPEG-4 codec 1006. 

The picture bit stream signal is decoded by the MPEG-4 
codec 1006 as picture data. The picture data can have 
various resolutions. Then, the picture data are affixed 
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into a picture signal having a predetermined resolution 
by the MPEG-4 codec 1006 , and the picture data are output 
to the LCD panel 1007 as a picture signal having a fixed 
resolution . 

Moreover, the LCD panel 1007 counts the number of 
the pixels of an input picture signal, and correlates the 
counted number with coordinates to extract only a part 
of the coordinates at which the picture data are displayed. 
Thereby , the LCD panel 10 0 7 can display only the part capabl e 
of being displayed in the input picture signal. 

As described above, the communication apparatus of 
the present embodiment transmits picture data having 
various resolutions that the MPEG-4 codec 1006 generates 
to the LCD panel 1007 as a picture signal having a fixed 
resolution, and the communication apparatus cuts out 
effective picture data from the picture signal with the 
LCD panel 1007 . Thereby, the communication apparatus can 
display the effective picture data. 

Incidentally, the display apparatus of the present 
invention can be used in a mobile station device in a mobile 
communication system such as a mobile telephone, a mobile 
visual telephone and a communication terminal having a 
computer function, or a stationary type telephone and a 
visual telephone, both being connected with wire circuits , 
and further a television receiver, a computer, an 
information terminal apparatus having a computer function, 
and other equipment. 
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As apparent from the above-mentioned descriptions, 
according to the display method and the picture generation 
method of the present invention, picture data of an 
arbitrary resolution can be displayed. In addition, 
5 picture data having a size larger than the display size 
of a display apparatus can be displayed. 

This application is based on the Japanese Patent 
Application No. HEI 11-310111 filed on October 29, 1999, 
10 entire content of which is expressly incorporated by 
reference herein. 
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CLAIMS 

1. A display apparatus comprising: 

a first designation device for designating a display 
sphere of an input picture when picture data exceeding 
a display resolution of said display apparatus are input; 
and 

a picture display device for extracting picture data 
in the display sphere of the input picture data to display 
the extracted picture data. 

2. The display apparatus according to claim 1, 
wherein said first designation device stores a display 
sphere of a picture beforehand. 

3. The display apparatus according to claim 1, 
wherein said first designation device continuously changes 
a display sphere of a picture that said first designation 
device designates . 

4. The display apparatus according to claim 1, said 
apparatus further comprising a first memory device for 
storing picture data, wherein: 

said first memory device stores picture data in a 
display sphere of a picture designated by said first 
designation device in input picture data, and 

said display device displays the stored picture data . 

5. The display apparatus according to claim 1, 
wherein: 

said first designation device designates a display 
starting position of a display sphere of a picture and 
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a display ending position of the display sphere, and 

said picture display device displays picture data 
in a sphere from the display starting position to the display 
ending position of input picture data. 

6. The display apparatus according to claim 1, 
wherein : 

said first designation device designates a display 
sphere of a picture in a vertical direction, and 

said picture display device displays picture data 
in the display sphere in the vertical direction. 

7. The display apparatus according to claim 1, 
wherein : 

said first designation device designates a display 
sphere of a picture in a horizontal direction, and 

said picture display device displays picture data 
in the display sphere in the horizontal direction. 

8. The display apparatus according to claim 1, 
wherein : 

said first designation device designates a display 
starting coordinate and a display ending coordinate of 
a picture to be displayed, and 

said picture display device counts a number of pieces 
of synchronization of a synchronization signal indicating 
input timing of picture data, and displays input picture 
data in a case where the number of pieces of synchronization 
is in a sphere from the starting coordinate to the ending 
coordinate . 
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9. The display apparatus according to claim 1, 
wherein: 

said first designation device designates a display 
starting position, and 

said picture display device displays picture data 
in a sphere in which the picture data can be displayed 
from the display starting position. 

10. A picture generation apparatus, comprising: 
a second designation device for designating a 

position of picture data to be output to which generated 
picture data is affixed, and 

a second memory device for storing the generated 
picture data at an address corresponding to the designated 
position, said second memory device outputting stored 
picture data in a predetermined sphere. 

11. The picture generation apparatus according to 
claim 1 0 , wherein said second designation device beforehand 
stores a position of the picture data to be output to which 
the generated picture data are affixed. 

12. The picture generation apparatus according to 
claim 10, wherein said second designation device 
continuously changes the position to which the generated 
picture data are affixed. 

13. The picture generation apparatus according to 
claim 10, wherein said second memory device sets data at 
parts other than a part where the generated picture data 
are affixed in the picture data to be output to be 
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predetermined data . 

14. The picture generation apparatus according to 
claim 10, said apparatus further comprising: 

the display apparatus according to claim 1; and 
a third designation device for designating a display 
sphere in which picture data are displayed to said first 
designating device of said display apparatus and for 
designating a position to which picture data are affixed 
to said second designation device. 

15. A communication apparatus comprising the 
display apparatus according to claim 1. 

16. A communication apparatus comprising the 
picture generation apparatus according to claim 10. 

17. A communication apparatus comprising the 
picture generation apparatus according to claim 14. 

18. A display method comprising the steps of: 
designating a display starting coordinate and a 

display ending coordinate of a picture to be displayed; 

counting a number of pieces of synchronization of 
a synchronization signal indicating input timing of picture 
data; 

displaying input picture data when the number of 
pieces of synchronization is in a sphere from the starting 
coordinate to the ending coordinate. 

19 . A picture generation method comprising the steps 

of: 

designating a position of picture data to be output 
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to which generated picture data are affixed; and 

affixing the generated picture data to the picture 
data to be output in conformity with said designation. 
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ABSTRACT 

A vertical region designation circuit 141 outputs 
a vertical region designation signal to a vertical driver 
103 on the basis of vertical display position information^ 
5 a vertical synchronization signal and a horizontal 

synchronization signal- A horizontal region designation 
circuit 142 outputs a horizontal region designation signal 
to a horizontal driver 102 on the basis of horizontal display 
position information, a pixel synchronization signal, a 

10 vertical synchronization signal and a horizontal 

synchronization signal. The horizontal driver 102 
outputs an input picture signal to a picture display surface 
101 from a signal line at a horizontal coordinate 
corresponding to the number of times of pixel 

15 synchronization signals that is counted from an input 
horizontal synchronization signal as a starting point 
during a period when a horizontal region designation signal 
is effective. A vertical driver 103 stores the number of 
times of synchronization of a horizontal synchronization 

20 signal during a period when a vertical region designation 
signal is effective, and the vertical driver 103 selects 
a signal line at a vertical coordinate corresponding to 
the number of times of synchronization. The picture 
display surface 101 displays a picture signal output from 

25 the horizontal driver 102 at a position designated by a 
horizontal coordinate corresponding to the signal line 
where the picture signal was output and a vertical 
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coordinate corresponding to the signal line selected by 
the vertical driver 103. 
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A - / APPLICATION FOR UNITED STATES PATENT 

Declaration for Patent Application 

^ As a below named inventor, I hereby declare thati 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 

the invention entitled: 



the specification of which 
(check at least one) 



2 (file no 



3 [ x ] is attached hereto 

4 [ ] was filed on 

6 [ ] and was amended 



as (5) U.S. Application Serial No.. 



(if applicable) 



7 [ x ] was filed as PCT international application 



Use this 
portion 
only if you 
are entering 
the U.S, 
National 
phase based 

on a PCT 
International 
Application 
designating 
the U.S. 



8 



10 

11 



Number PCT/JP00/07535 



on October 27 , 2000 



and was amended under PCT Article(s) 19 and/or 34 
on 



(if applicable). 



priority date claimed in PCT International Application 

JP11-3101H October 29. 1999 



(Country) 



(Country) 



(Country) 



(Number) 



(Day/Month/Year Filed) 



(Number) 



(Number) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



-2; I hereby declare that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended, 
by amendment referred to above. 

1_ I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me which is material to 
patdHability in accordance with Title 37, Code of Federal Regulations, §1.56. 

jjfi; I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application (s) for patent or inventor's 
certflGate listed below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT international 
appflcation(s) designating at least one country other than the United States of America filed by me on the same subject matter having a filing date 
earlief than that of the application(s) on which priority is claimed. 



Prior (Foreign) Application^) any Priority Claims Under 35 U.S.C. 119 



Priority Claimed 



12a 



(Country) 



(Number) 



(Day/Month/Year Filed) 



(Country) (Number) (Day/Month/Year Filed) 

Priority Claim(s) from U.S. Provisional Application^) - 1 hereby claim the benefit under Title 35, United 
States Code, § 119(e) of any United States provisional applications) listed below: 

12b 



Application No. 



Day/Month/Year Filed 



Application No. 



[ 1 
Yes 

[ 1 
Yes 



[ 1 
No 

[ ] 
No 



Day/Month/Year Filed 



Do not use this 
portion to identify a 
PCT application if the 
parent application is 
the U.S. National 
phase of the PCT 
application 



I hereby claim the benefit under Title 35, United States Code, 120 of any United States application(s) or 
PCT international application(s) designating the United States of America that is/are listed below and, insofar as 
the subject matter of each of the claims of this application is not disclosed in that/those prior application(s) in the 
manner provided by the first paragraph of Title 35, United States Code §112, 1 acknowledge the duty to disclose 
to the United States Patent and Trademark Office all information known to me to be material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 which became available between filing date of the prior 
application and the national or PCT international filing date of this application. 
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(U.S, Application Number) 



(U.S. Filing Date) 



Status (patented, pending, abandoned) 



3, 

L 



I hereby appoint the following attorneys of the firm of Stevens, Davis, Miller & Mosher, L.L.P. as my attorneys of record with full 
ower of substitution and revocation to prosecute this application and to transact all business in the Patent and Trademark Office: 

James E. Ledbetter, Reg. Nq t- 2S222^Jhomas P. Pavelko, Reg. NflJLLfiSg; and Anthony P. Venturino, Reg. I^qJUJ)74. 

ALL CORRESPONDENCE IN CONNECTION WITH THIS APPLICATION SHOULD BE SENT TO t 
STEVENS, DAVIS, MILIAR & MOSHER^LXJ?., 1615 L Street, N.W., Suite 85 k Washington, Dj C. 20036, \ 



TELEPHONE (2152) 4153l^FACSimDEaW^0S^200r 



See page 2 for signature lines 



e 1998 Stevens, Davis, Miller & Mosher, L.L.P. 



other side for instructions for completing this form 



^ . INSTRUCTIONS FOR COMPLETION OF THIS FORM 

Tine 1 L T Insert the^same title ,as is used on the specification and in the assignment. 

"line 2 Is optional but is provided so that you can use it to identify more readily an application prior to the time that the Patent Office application serial number is 

assigned. We suggest that the specification, drawings and declaration always bear a file number since it can help to get the papers together in case they become inadvertently 

separated. In instances where the specification is filed without a signed declaration form (under 37 CFR §1.53) a file number on a later-received separate form will assist us 
in associating it with the correct case. 

line 3 Check this box if the specification, claims and drawing (if any) are attached to this declaration form, e.g., when filing a new patent application. 

lines 4-5 Are only used in an instance where the application is already on file and the declaration from is being separately filed, e.g.,when the application was 

originally filed without a signed declaration or where the Patent Office has required a new declaration because of a deficiency in the original declaration. In such an 
instance the Patent Office will require that lines 4 and 5 be completed with the filing date and application serial number already assigned. 

line 6 Is used in conjunction with line 5 but only when there have been one or more amendments to the specification or claims. Line 6 is also used when the 

Examiner requires a new declaration because claims inserted by amendment cover subject matter not originally claimed (37 CFR §1.67). 

lines 7-11 Are for PCT (Patent Cooperation Treaty) cases and are used only when you are entering the U.S. National phase (Chapter I or II) based upon a previously 
filed PCT International application designating the U.S. 

line 7 Check this box if this is a PCT National Phase application, 

line 8 Insert PCT International application number. 

line 9 Insert date of filing of PCT International application. 

lines 10-11 Insert the date of all amendments filed in the PCT International application. Such amendments are optional, so this line at times will not be used. 

line^a Is used in the following instances: 

(i) If a single priority is being claimed from a foreign application you need to list only the first-filed application; you do not need to list other countries if all 
w= applications were filed within one year of the U.S. filing. 

Usi^ (ii) If multiple priorities are being claimed, from a plurality of applications filed in one or more countries, you must list the first filed application for each aspect 
f|Ti of the invention. Example: if aspect A of the invention was disclosed in an application filed 11 months earlier in country X and aspect B was disclosed 9 months 
i f% h earlier in an application filed in country Y, then the applications in both countries X and Y must be identified. Only the first application for each aspect of the 
:J*r; invention needs to be identified provided all applications on that aspect were filed within one year prior to the U.S. filing. 

I T (iii) If a non-priority application is being filed you must list all applications in all countries where corresponding foreign applications were filed more than one 
"jr year prior to the U.S. filing. This is so the Examiner can check to see if any of those applications were published or patented early enough to be prior art against the 
U.S. application. 

s (iv) If there are more than two applications to be listed we suggest that you type in on this form only "See attached Schedule A" and then list all of the previous 
Oi applications on an attached sheet. 

line Sgfe Is used to claim priority under 35 USC § 1 19(e) based on a provisional application filed within one year of the filing of the instant application. More than 

one £>F6yisional application may be identified provided neither was filed more than one year earlier. 

line & 1 This block is used only in instances where there is a previously filed U.S. non-provisional application which was copending at the time the present application 

was is being) filed, that previous application could be a U.S. non-provisional application or the National Phase of a PCT allocation. In such a case the present 
application may be entitled to the priority of the previous application's U.S. filing date (and consequently the foreign priority thereof) provided the present application is 
identified as a continuing application (continuation, divisional or continuation-in-part) of the earlier (parent) application. K the foregoing is applicable, please fill in one line 
for each such prior application. 

line 14 Type the inventor's proper legal name in the order specified, e.g., "John B. JONES" or "J. Bob JONES" if the inventor so prefers. It is not acceptable to use 

only initials such as "J. B. JONES." 

line 15 The inventor's "signature" may be his (or her) usual manner of signing but it is preferable that the inventor simply write his (or her) name in his (or her) own 

cursive handwriting in the same order as on line 14, e.g., given name, middle initial and Family name. 

line 16 Insert the actual date of signature. 

line 17 Insert simply the city and state or country, e.g., "Paris, France", of the inventor's residence , not citizenship. No street address or postal code is required on 

this line. 



line 18 Insert the inventor's citizenship. The statement of citizenship (or subject of) is a statutory requirement (35 USC §115). Simply the name of the country of 

citizenship, e.g., "Japan" is sufficient. 

line 19 Insert the inventor's mailing address. The purpose of requiring the post office address is to enable the Patent Office to communicate directly with the 

inventor if desired, such as in the case of death of the U.S. attorney. It should be the address where the inventor customarily receives his (or her) mail and should include 
the postal code. If applicable it can be the inventor's business address or address at place of employment, 

Applicanis are reminded that the U.S. Patent and Trademark Office has very strict requirements as to proper execution of an application. The applicant should 
make sure that he reviews the declaration, prior to signing to make sure the declaration properly identifies the application and all relevant information; and should review the 
specification and claims (including drawings, if any) before signing the declaration. Failure to do so will require the filing of a supplemental declaration — 37 CFR §1.67(c). 

Any handwritten changes to the specification, claims or drawings must be in ink personally by all of the inventors prior to signing the declaration and the adjacent 
left margin must be initialed and dated by all of the inventors, e.g., "JBJ 6-9-91". 

Please let us know if there are any questions regarding proper completion of this form. Thank you. 

An assignment, a separate document requiring separate signature and dating may be enclosed. Please look for it and sign and date it in the same manner as in 
lines 15 and 16 above. 



STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 

I hereby declare that all statements made herein of my own kno wledge are true and that ail statements made on information and belief are believed to be true; and furthe r 
that these statements 7 were made, with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of^Title 18 of the United States Code, and that such willful statements may jeopardize the validity of the application or any patent issuing thereon. 
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19a 
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16c 

17c 

18c 
19c 

14d 

15d 
16d 

17d 

18d 
19d 



Typewritten Full Name 
of Sole or First Inventor ^ 



Inventor's Signature 
Date of Signature 
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Given Name" 



KUBOTA 



Middle Name 



Residence 



Mont] 
Yokosuka-shi 



Family Name 



Citizenship 

Post Office Address 
(Insert complete mailing 
address, including country) 



City 
JAPAN 



,4 , 

"Day 

Kanagawa 



Year 



JAPAN 



State or Province 



Country 



1-26-11-305, Kubiri, 



Yokosuka-shi, Kanagawa 239-0828 JAPAN 



Typewritten Full Name ^ . 
of Sole or Second Inventor 



Inventor's Signature 
Date of Signature 



Yutaka 


MACHIDA 


Given Nairie Middle Name 


Family Name " 






OurtL 4 





Residence 

Citizenship 

Post Office Address 
(Insert complete mailing 
address, including country) 

Typewritten Full Name 
of Sole or Third Inventor 

Inventor's Signature 
Date of Signature 

Residence 



Month 
Ynkoh^ma-shi 



City 
JAPAN 



Day 
Kanagawa 



Year 



JAPAN 



State or Province 



Country 



14-13-401, Konan-chuodori, Konan-ku, 



Yokohama-shi. Kanagawa 233-0004 JAPAN 



3 



Mfttoya 



Given Name 



MTYA.UCHT 



Middle Name 



Family Name 



Mi 

Suginami-ku 



Sf-jAAA 0 



A. 



Day 



Year 



Citizenship 

Post Office Address 
(Insert complete mailing 
address, including country) 



City 
JAPAN 



Tokyo 



JAPA N 



State or Province 



Country 



4-13-15, Kugayama, 



Suginami-ku, Tokyo 168-0082 JAPAN 



Typewritten Full Name 

of Sole or Fourth Inventor^V v 

Inventor's Signature 
Date of Signature 



Tadashi 



KA YA DA 



Given Name" 



Middle Name 





Family Name" 



Residence 



Citizenship 



aonth 
Yokohama-sK . 



Day 



Year 



Kanagawa 



JAPAN 



City 

JAPAN 



State or Province 



Country 



2-11-28-202, Kamariyahigashi, Kanazawa-ku, 



Post Office Address 

(Insert complete mailing 

address, including country) Yokohama -shi, Kanagawa 236-0042 JAPAN 



*Note to Inventor: Please sign name on line 15 exactly as it appears in line 14 and insert the actual date of signing on line 16. 
copy of this page for identification and signatures for the additional inventors. 
E 1998 STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 



If there are more than four inventors, please add a 



\ "STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 

I hereby declare that all statements made herein of my own kno wledge are true and that all statements made on information and belief are believed to be true: and furthe r 
R that these statements 7 were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
ofjitle 18 of the United States Code, and that such willful statements may jeopardize the validity of the application or any patent issuing thereon. 
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16e 
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Typewritten Full Name 
of Sole or Fifth Inventor 



Inventor's Signature 
Date of Signature 

Residence 

Citizenship 

Post Office Address 
(Insert complete mailing 
address, including country) 
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Given Name 



YJJKTTAKE 



Middle Name 




ay 



Yokohama-shi 



City 
JAPAN 



Kanagawa 



3?X 



State or Province 



1-52-14, Imajuku, Asahi-ku, 



Yokohama-shi, Kanagawa 241-0817 JAPAN 



19g Post Office Address 

(Insert complete mailing 
address, including country) 



Family Name 



Year 



JAPAN 



Country 



14f 


Typewritten Full Name 
of Sole or Sixth Inventor 














Given Name 


Middle Name 


Family Name 






Inventor's Signature 












Date of Signature 












Month 


Day 


Year 






Residence 












City 

Citizenship 




State or Province 


Country 




19f 


Post Office Address 












(Insert complete mailing 
address, including country) 












Typewritten Full Name 
of Sole or Seventh Inventor 














Given Name 


Middle Name 


Family Name 




15g 


Inventor's Signature 










16g 


Date of Signature 














Month 


Day 


Year 




17g 


Residence 










City 




State or Province 


Country 




18g 


Citizenship 











14h Typewritten Full Name 

of Sole or Eighth Inventor 







Given Name 


Middle Name 


Family Name 


15h 


Inventor's Signature 








16h 


Date of Signature 








17h 


Residence 


Month 


Day 


Year 


18h 


City 

Citizenship 




State or Province 


Country 


19h 


Post Office Address 

(Insert complete mailing 









address, including country) 



*Note to Inventor: Please sign name on line 15 exactly as it appears in line 14 and insert the actual date of signing on line 16. 

copy of this page for identification and signatures for the additional inventors. 
ffl 1998 STEVENS, DAVIS, MILLER & MOSHER, L.L.P. 
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